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Since 2000, the US Nuclear Regulatory Commission has 
participated in an international effort to evaluate fire models for 

nuclear power plant applications.

NIST has participated, evaluating FDS and CFAST, along with 
modelers and experimentalists from: 

Fire Research Station, UK (JASMINE) 
GRS, Germany (COCOSYS, CFX)

iBMB, Germany (Validation Experiments)
Électricité de France (Magic)

IPSN, France (Flamme-S)
VTT, Finland (Validation Experiments)
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Hot Gas Layer Temperature
ICFMP BE #3, Test 13
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HGL Temperature Rise HGL Depth 
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Case1 55 66 21 14.6 14.9 3 
Case2 86 102 18 14.8 15.3 4 

B
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Case3 83 101 23 13.9 14.1 2 
Test 1 123 125 2 3.0 3.0 -1 
Test 7 117 122 5 3.1 3.0 -1 
Test 2 229 220 -4 3.0 2.9 -3 
Test 8 218 220 1 3.0 2.9 -2 
Test 4 204 214 5 3.0 2.9 -2 

Test 10 198 212 7 3.2 2.9 -9 
Test 13 291 289 -1 3.0 2.9 -2 
Test 16 268 275 2 2.9 2.9 -1 
Test 17 135 143 6 3.1 3.0 -3 
Test 3 207 218 5 2.9 2.8 -3 
Test 9 204 216 6 2.9 2.8 -4 
Test 5 176 190 8 3.0 2.7 -10 

Test 14 208 218 4 2.9 2.8 -3 
Test 15 211 223 6 2.9 2.8 -3 
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Test 18 193 213 10 2.9 2.9 -2 
BE #4 Test 1 700 693 -1 4.2 4.6 10 
BE #5 Test 4 151 166 10 4.3 4.1 -4 

Test 4 59 58 -3 3.4 3.4 1 
Test 5 47 48 3 2.3 2.9 26 FM
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Test 21 66 53 -20 3.4 3.4 -1 
BR 267 253 -5 1.2 1.1 -5 
18 81 82 1 1.3 1.2 -8 
38 75 75 0 1.4 1.4 0 100A 

EXI 73 77 5 1.2 1.3 4 
BR 313 289 -8 1.2 1.2 6 
18 98 94 -4 2.1 1.9 -10 
38 93 92 -1 2.2 2.1 -7 100O 

EXI -- 92 -- 2.2 2.1 -4 
BR 260 234 -10 1.2 1.1 -2 
18 65 75 16 1.2 1.2 -1 
38 67 68 2 1.2 1.4 13 
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TR 35 40 14 1.5 1.5 -1 

O2 and CO2 Concentration
ICFMP BE #3, Test 4
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Floor Heat Flux
ICFMP BE #3, Test 7
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Total and Radiative Heat Flux to Control Cable B
ICFMP BE #3, Test 7
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FDS Hot Gas Layer Temperature Rise

Measured Temperature Rise (C)

0 200 400 600 800

P
re

di
ct

ed
 T

em
pe

ra
tu

re
 R

is
e 

(C
)

0

200

400

600

800

ICFMP BE #2
ICFMP BE #3 (Closed Door Tests)
ICFMP BE #3 (Open Door Tests)
ICFMP BE #4
ICFMP BE #5
FM/SNL
NBS Multi-Room

+13 %

-13 %



FDS Wall Surface Temperature

Measured Temperature Rise (C)
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FDS Total Heat Flux to Walls

Measured Heat Flux (kW/m2)
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FDS Smoke Concentration

Measured Density (mg/m3)
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FDS Gas Species Concentrations

Measured Change in Volume Fraction
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Where are we going?
Multi-Step Combustion – Floyd, McGrattan, Trouve, Hu
Improved Solid Phase and Charring – Hostikka, et al., VTT Finland
Improved Parallel Processing – McGrattan and Baum
Improved Visualization of Smokeview – Forney
Continued Support for FDS user community -- McGrattan
Continued Validation Work – NIST, NRC, SFPE, Sandia et al.
Wildland Fire – Mell, Maranghides, Rehm et al.

Courtesy, Schirmer Engineering
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